Role of nitric oxide synthases in elastase-induced emphysema by L. Boyer et al.
Role of nitric oxide synthases in elastase-induced
emphysema
Submitted by Delphine Goven on Fri, 09/01/2017 - 16:15
Titre Role of nitric oxide synthases in elastase-induced emphysema
Type de
publication Article de revue
Auteur
Boyer, Laurent [1], Plantier, Laurent [2], Dagouassat, Maylis [3], Lanone, Sophie [4],
Goven, Delphine [5], Caramelle, Philippe [6], Berrehar, François [7], Kerbrat, Stephane
[8], Dinh-Xuan, Anh-Tuan [9], Crestani, Bruno [10], Le Gouvello, Sabine [11],
Boczkowski, Jorge [12]
Editeur Nature Publishing Group











Animals [13], Biomarkers [14], Bronchoalveolar Lavage Fluid [15], Cell Count [16],
Cell Proliferation [17], Enzyme Inhibitors [18], Gene Expression Regulation,
Enzymologic [19], Lung [20], Male [21], Mice [22], Mice, Inbred C57BL [23], Mice,
Transgenic [24], Nitric Oxide Synthase Type I [25], Nitric Oxide Synthase Type II [26],
Nitric Oxide Synthase Type III [27], Oxidative Stress [28], Pancreatic Elastase [29],
Phagocytes [30], Pulmonary Emphysema [31], RNA, Messenger [32]
Résumé en
anglais
Nitric oxide (NO) in combination with superoxide produces peroxynitrites and induces
protein nitration, which participates in a number of chronic degenerative diseases. NO
is produced at high levels in the human emphysematous lung, but its role in this
disease is unknown. The aim of this study was to determine whether the NO synthases
contribute to the development of elastase-induced emphysema in mice. nNOS, iNOS,
and eNOS were quantified and immunolocalized in the lung after a tracheal instillation
of elastase in mice. To determine whether eNOS or iNOS had a role in the
development of emphysema, mice bearing a germline deletion of the eNOS and iNOS
genes and mice treated with a pharmacological iNOS inhibitor were exposed to
elastase. Protein nitration was determined by immunofluorescence, protein oxidation
was determined by ELISA. Inflammation and MMP activity were quantified by cell
counts, RT-PCR and zymography in bronchoalveolar lavage fluid. Cell proliferation was
determined by Ki67 immunostaining. Emphysema was quantified morphometrically.
iNOS and eNOS were diffusely upregulated in the lung of elastase-treated mice and a
12-fold increase in the number of 3-nitrotyrosine-expressing cells was observed. Over
80% of these cells were alveolar type 2 cells. In elastase-instilled mice, iNOS
inactivation reduced protein nitration and increased protein oxidation but had no
effect on inflammation, MMP activity, cell proliferation or the subsequent development
of emphysema. eNOS inactivation had no effect. In conclusion, in the elastase-injured
lung, iNOS mediates protein nitration in alveolar type 2 cells and alleviates oxidative
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